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KAZI A. AZAM, ROSS H. HILL, and RICHARD J.  PUDDEPHATT. Can. J .  Chem. 62 ,  2029 (1984). 
Photolyses of the complex cations [Pt2H(k-H)Me(k-dppm)21', IPt2(k-H)Mez(k-dppm)?li. and IPtzMel(k-dppm)z]+ lead to 

reductive elimination of Hz, CH,, and C2H,. respectively. However, photolysis of IPtzMe.,(k-dppm)zl' in pyridine gives 
[PtMez(dppm)] and IPtMe(CsHsN)(dppm)]+. The reductive eliminations of CH, and C2H, are shown to be primarily intra- 
molecular reactions by isotopic labelling. Quantum yields are reported and the mechanisms of reaction discussed. 

KAZI A. AZAM. ROSS H. HILL et RICHARD J. PUDDEPHATT. Can. J .  Chem. 62, 2029 (1984). 
Les photolyses des complexes cationiques [PtzH(k-H)Me(p-dppm)ll'. [Pt2(k-H)Mez(CL-dppm)$ et [PtzMe3(CL-dppm)z]+ 

conduisent respectivement i des Climinations rkductrices de H2, CH., et CzH6. Toutefois, la photolyse de [PtzMe3(CL-dppm)z]+ 
dans la pyridine foumit du [PtMe2(dppm)] et du [PtMe(C5H5N)(dppm)]+. Faisant appel a des marquages isotopiques, on 
dimontre que les Climinations rkductrices de CH, et CzHh sont principalement des rkactions intramolkculaires. On rapporte les 
rendements quantiques et on discute des mkcanismes rkactionnels. 

ITraduit par le journal] 

Introduction 
In previous papers we have reported the synthesis and reac- 

tions of the complexes ions [Pt?H,,Me3-,,(p-dppm),]', n = 
0-3, dppm = Ph2PCH2PPh2, 1-4 ( 1 -6). 

The thermal and photochemical reductive elimination of H? 
from complex 1 was been well studied (3, 7- 13) but the 
properties of 2-4 have not been investigated in detail. Com- 
plex 2 undergoes reductive elimination of methane on treat- 
ment with the alkyne CF,C-CCF,, but hydrogen is eliminated 
on reaction with tertiary phosphines (5, 6). Complex 3 under- 
goes reductive elimination of methane on reaction with 
CF3C=CCF3, but reacts only very slowly with phosphines (4, 
6),  while 4 is stable to thermal reductive elimination (2). All 
complexes 1-4 have been shown to be photosensitive, but only 
for 1 has the reaction been studied in detail (reaction [ I  1 ,  L = 
C5H5N, MeCN, or tetrahydrofuran) (7-9). 

5a,  L = CsHsN 
5b.  L = MeCN 

The ~hotochemical reactions of 2-4 are of considerable 

pling of C-H or C-C bonds and such reductive eliminations 
(or the reverse oxidative additions) are significant in catalysis 
involving formation or activation of alkanes at transition metal 
centres (14-20). There have been no detailed studies of photo- 
chemical reductive eliminations leading to C-H or C-C 
bond formation even in mononuclear systems, and there are 
only a few qualitative reports of such reactions (4, 14, 21 -25). 
This article reports a study of the photochemistry of complexes 
2-4, with particular emphasis on 3 and 4 which can give 
reductive elimination of methane and ethane, respectively. A 
preliminary account of parts of this work has been published 
(26). 

Results 
Photochemistry of the tnethyl(hydri(io)(liplatit7um complexes 

2 anci 3 
Photolysis of complexes 2 and 3 in pyridine or acetonitrile 

solution occurred according to eqs. 121 and 131, giving in each 
case the methyldiplatinum(1) complex. 

60 ,  S = CsH3N 
66.  S = MeCN 
6c .  S = MelCO 

interest because, potentially, they can lead to binuclear cou- 
The gaseous products, Hz or CH4, were detected using gas 

'Publication 309 from the Photochemistry Unit, University of chromatography. In reaction [3] no ethane was detected, while 
Western Ontario. in reaction [2] only a trace of the alternative product methane 

2To whom all correspondence should be addressed. was detected. The complexes 6 a  and 66 were formed without 
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FIG. I .  Changes in the uv-visible absorption spectrum on irra- 
diation of 2 in MeCN, with the following numbers of Einsteins of 
incident light (362 + 7 nm): ( ( I )  0, ( b )  4.0 x I O ~ - ' .  ( c )  8.0 X lo-'. 
( d )  14.4 x lo-.'. ( e )  26.4 x lo-', ( , f )  extended irradiation. 

detectable impurities ( 'H and "P nmr spectra) of the alternative 
products 50 and 5b ,  respectively, indicating that the reactions 
are very selective. 

Complex 6 0 ,  as the [SbF6]- salt, is a yellow solid, which is 
stable in air at room temperature. It was characterized by ele- 
mental analysis and by the 'H and "P{'H} nmr spectra. The 
spectra are very characteristic and the parameters (Experi- 
mental section) are very similar to those for other methyl- 
diplatinum(1) complexes [Pt,MeL(p-dppm)?] t ,  with L = ter- 
tiary phosphine, which have been discussed in detail elsewhere 
(5, 27). Complexes 6 b  and 6 c ,  with the weakly co-ordinated 
MeCN or Me2C0 ligands, were not sufficiently stable to be 
isolated but were positively characterized by comparison of the 
'H nmr data with those for 60 ,  and by conversion to 60 on 
addition of pyridine. 

Reaction [2] involving reductive elimination of H3 is anal- 
ogous to reaction [ I ]  studied previously (7-9), but reaction 131 
is of a new and significant type and so a labelling experiment 
was carried out to determine if reductive elimination of 
methane is an intramolecular or intermolecular process. A 
mixture of [Pt?(p-H)Mez(p-dppm)211PF61 and [Ptz(p-D)(CD3)z- 
((*.-dppm)zl[PF6] gave CH4 and CD,, with only traces of CH,D 
or CD,H, on photolysis. It is thus proved that intramolecular 
reduction elimination occurs. When photolysis was not com- 
plete, the yield of CH, was greater than that of CD,. This 
suggests that. as in the photolysis of 1, there is a significant 
primary isotope effect on the rate of reaction (9). 

Quantum yields for photolysis of 2 or 3 in pyridine or ace- 
tonitrile were determined by irradiation of rigorously degassed 
solutions in quartz cuvettes with 362 +- 7 nm light from a Jasco 
Spectroirradiator, previously calibrated using ferrioxalate acti- 
nometry. Typical sets of uv-visible absorption spectra ob- 
tained during irradiation of 2 and 3 are shown in Figs. 1 and 2. 
For photolysis of 2 good isosbestic points were observed 
(Fig. I )  but for photolysis of 3 there were no crossover points 
in the uv-visible spectra (Fig. 2). In each case. the extent of 
reaction was determined by monitoring the optical density at 

FIG. 2. Changes in the uv-visible absorption spectrum on irra- 
diation of 3 in MeCN, with the following numbers of Einsteins of 
incident light (362 * 7 nm): ( a )  0. ( b )  3.6 x lo-', (c )  6 .0  x lo-', 
( d )  8.4 x lo-', ( e )  11.2 x lo-', ( f )  extended irradiation. 

TABLE I .  Quantum yields (362 ? 7 nm) for photolysis of diplatinum 
complexes 

Quantum yield" 

Complex py ' MeCN Reference 

1PtrHr(~-H)(~-dppm)2I~pF~l 0.57 0.81' 9 
[PtrH(p-H)Me(p-dppm)r][SbF,] 0.21 0.37 This work 
[Pf2(p-H)Me1(p-dppm)~:l[PF~l 0.30 0.34 This work 
[PtrMe3(p-dppm)zllPF~,I1' 0 .6  0.1 This work 

"In all cases, these are cP for photodecomposition of reagent. 
"Geoffroy et 01. quote @ = 0.62 for photolysis using 366 nm light (7). 
' = 0.6 in C6H6, 1.2 * 0.3 in acetone, 2.0 -C 0. I in CH2Cl2. 

suitable points, and good linear plots of quanta absorbed by 2 
or 3 vs. extent of conversion were then obtained. From these 
data, the quantum yields were determined and their values are 
given in Table I. 

It can be seen from Table I that the quantum yields for 
photolysis of 1-3 are all high, with 0 for 1 > 2 - 3, and the 
quantum yields are in all cases slightly higher in acetonitrile 
than in pyridine. 

Photochemistry of the trimethyldiplatin~tm(Il) complex, 4 
Photolysis of complex 4 in pyridine gave no gas evolution, 

and monitoring by 'H and "P{'H} nmr indicated that the prod- 
ucts were mononuclear complexes as shown in reaction [4]. 

These complexes could not be separated, but were positively 
identified by the 'H and ."P{'H} nmr spectra. [PtMe2(dppm)] is 
a known complex and was characterized by comparison of the 
nmr parameters with those for an authentic sample (28, 29). A 
sample containing the cation [PtMe(CSHSN)(dppm)] was pre- 
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AZAM ET AL. 203 1 

pared independently by reaction of [PtCIMe(dppni)J with 1 
mol-equiv. of silver nitrate followed by excess pyridine. The 
'H and "P{'H} nmr spectra, which are very characteristic 
(Experimental section), were identical with those of the second 
photolysis product of reaction [4] .  

Extended photolysis of the above mixture did lead to some 
ethane formation and an uncharacterized symmetrical di- 
platinum complex was also formed. The quantum yield of 
the primary photochemical reaction of reaction (41 was high 
(Table I )  but the secondary photolysis was very inefficient and 
has not been studied in detail. 

Photolysis of 4 in acetonitrile occurred cleanly in the initial 
stages to give ethane and complex 6b, identified by its 'H and 
"P{'H} nmr and uv-visible absorption spectra. However, the 
quantum yield was low (Table I ) ,  and, as a result, further 
photolysis of product 66 became competitive in the later stages 
and the isosbestic points were lost. This reaction gave the first 
indication of a photochemical reductive elimination with C-C 
bond formation, and so the photolysis was studied in several 
other solvents. 

Efficient reductive elimination of ethane occurred on photol- 
ysis of 4 in benzene. acetone, or dichloromethane as solvents. 
In benzene, the product of photolysis was very insoluble and 
precipitated during photolysis so that an accurate quantum 
yield could not be obtained. In acetone, the primary products 
were C?H6 and complex 6c and the stoichiometry was clean 
until the late stages, when photolysis of 6c became a problem. 
In this reaction 1.0 5 0. I mol of ethane was formed for each 
mol of 4 decomposed and the quantum yield (362 5 7 nm) was 
1.2 2 0.3. The large uncertainty in the quantum yield arose due 
to problems with the secondary photolysis of 6c.  The quantum 
yield is within experimental error of 1.0, and is an order of 
magnitude greater than that in acetonitrile solvent. 

In dichloromethane solution, the stoichiometry of reaction 
was different and only 0.5 mol of C?H6 was formed for each 
mole of 4 decomposed (reaction [51). 

The product 7 has been characterized previously (29) and 
was isolated in quantitative yield. I t  is clear that a chlorine atom 
abstraction from solvent dichloromethane occurs during this 
reaction. The quantum yield for disappearance of 4 was 2.0 -+ 
0.1. 

Because this clean photochemical C-C coupling reaction 
has no precedents, attempts were made to determine if the 
elimination is an intramolecular process. Photolysis of an 
equimolar amount of [Pt2Me,(p-dppm)?jIPFd and [Ptl(CD,),- 
(p-dppm)zl(PF6] in CHIClz or acetone gave a product ratio of 
ClD6: CH3CD3 of 1 : 0.4 and I : 1 .O, respectively (C?H6 yields 
could not be determined accurately due to high background at 
m l e  30, under the conditions used, with analysis by mass 
spectrometry). An intramolecular reaction should give 
CzD6:CH,CD, = 1 :0,  while an intermolecular coupling reac- 
tion should give a ratio of 1 : 2. The experiment thus proves that 
at least 50% of the reaction occurs by intramolecular coupling 
in acetone and at least 80% in dichloromethane. 

An effort was made to determine which two methyl groups 
in 4 were eliminated. However, an attempt to synthesize the 
unsymmetrical labelled complex ion [(CD,),Pt(p-dppm),Pt- 
CHI]' by reaction of [Pt(CD3)2(dppm)J with IPtCIMe(dppm)] 
gave a sample of 4 in which complete scrambling of CD, and 

CH, groups had occurred, as determined by 'H nmr spec- 
troscopy. Thus it was not possible to solve this important 
problem. We suspect that the alkyl-for-alkyl exchange reac- 
tions which lead to this scrambling, and which have also been 
observed in other diplatinum complexes (301, may also account 
for the apparent intermolecular component of the reductive 
elimination reaction noted above. 

Discussion 
The photolyses of the family of complex cations, 1-3, in 

each case leads to an overall binuclear reductive elimination in 
which the formal oxidation state of each platinum centre de- 
creases from +I1 to +I.  The reactions are very selective. Thus 
complex 2 gives hydrogen rather than CH, and complex 3 gives 
CH4 rather than C2Hc,. and so it can be concluded that bond 
formation is favoured in the sequence H-H > CH,-H > 
CH,-CH, in these complexes. However, it should be noted 
that, in 1-3, hydride occupies the bridging position and, since 
it is possible that the reaction always involve loss of the bridg- 
ing ligand, only for 2 is there positive evidence that H-H 
bond formation is preferred rather than CH,-H bond for- 
mation. The same selectivity is observed in thermal reductive 
eliminations induced by tertiary phosphine ligands (4, 5 ,  27), 
but hexafluorobut-2-yne induces selective reductive elimi- 
nation of methane from 2 (6). In the thermal reactions, the rates 
of reaction follow the sequence 1 > 2 + 3 (4, 13, 27), but there 
are only small differences in the rates of the photochemical 
reactions (Table I). In particular, the quantum yields for photo- 
lysis of 2 (which gives Hz) and 3 (which gives CH,) are very 
similar. 

It has been proved that the reductive eliminations from 1 and 
3 are intramolecular, but the detailed mechanisms of reaction 
cannot be determined unequivocally. For photolysis of 1, a 
mechanism involving reductive elimination of H? from a single 
metal centre was proposed (9). but a subsequent study of the 
thermal reductive elimination suggested a true binuclear reduc- 
tive elimination in which hydride ligands coupled across two 
platinum centres (13). The results from the present study can be 
interpreted in terms of either mechanism (see refs. 13, 18, 30, 
32-35 for related discussions of mechanisms in binuclear and 
cluster complexes), but the primary photochemical step in all 
cases is probably the cleavage of the Pt2(p-H) linkage by 
excitation of an electron to a u:"PtPt) orbital (9, 31). 

The photochemically-induced reductive elimination of eth- 
ane from 4 appears to be a unique reaction. Photolysis of alkyl 
transition metal complexes usually gives homolysis of the 
M-C bond to give alkyl radicals (36, 37), though p-elimi- 
nation, isomerization, loss of other ligands with no reaction of 
the M-R bond, and other reactions can also occur (22-25, 
38-40). Photolysis of mononuclear alkyl platinum(ll) or al- 
kylplatinum(1V) complexes leads primarily to the formation of 
alkyl radicals (41 -43), though reductive elimination may be 
oberved with platina(lV)cycloalkanes (22, 23, 44, 45). There 
are two properties of 4 which might lead to its unique reac- 
tivity. Firstly, the primary photochemical process almost cer- 
tainly will involve cleavage of the Pt-Pt bond by excitation of 
an electron to the u:"PtPt) orbital, and this excited state is not 
possible with mononuclear complexes. However, it is not 
obvious why this excited state should cause reductive elimi- 
nation from the dimethylplatinum centre (46). Secondly, since 
4 is binuclear, new mechanisms. such as a coupling of 
methyl groups across two platinum centres, become available. 
The experimental data cannot distinguish between these 
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10'x ElNSTElNS of LIGHT ABSORBED 

FIG. 3. Plot of concentration of 4 (mol L ' )  vs. light (362 +. 7 nm) 
absorbed by 4 (E), showing that the quantum yield is independent of 
concentration of 4. 

possibilities. 
We have shown that the reductive elimination of ethane is at 

least partially intramolecular by a labelling experiment, and we 
believe that this reaction is almost entirely intramolecular. In 
order to give the observed quantum yields (Table 1 )  for an 
intermolecular elimination, the lifetime of the excited state 
would need to exceed s to allow complete quenching by 
a second molecule of 4 (assuming k ,  - 10" s- '  and -99% 
efficiency of quenching) at the concentrations used. Few life- 
times of organometallic excited states have been measured but 
most such lifetimes are < s at 298 K (47). In addition, an 
intermolecular process should give a concentration-dependent 
quantum yield which was not observed (Fig. 3). 

Finally, a comment is needed on the solvent dependence of 
the quantum yields and reaction products. The good donor 
pyridine can presumably co-ordinate to the mono- 
methylplatinum centre of 4 after photochemical cleavage of the 
PtPt bond, and cleavage of the dimer to mononuclear fragments 
(reaction [4]) follows. In the poor donor solvent acetone, the 
excited state gives intramolecular loss of C2H6 with a quantum 
yield of - 1.  The lower quantum yield in acetonitrile may be 
explained if this is a good enough ligand for platinum to co- 
ordinate reversibly and hence deactivate the excited state but 
not good enough to cause breakdown to mononuclear frag- 
ments. Finally, in dichloromethane intramolecular loss of eth- 
ane from 4 gives [Pt2Me(p-dppm)?] I ,  which must then accept 
a methyl group from a second molecule of 4 in a rapid thermal 
reaction and abstraction of CI radicals from CH2C12 solvent 
gives the observed product (reaction 1.51). The true quantum 
yield for the reductive elimination is therefore 1 .O. 

Experimental 
'H and "P{'H) nmr spectra were recorded using Varian XLlOO or 

XL200 NMR spectrometers, and chemical shifts are quoted with re- 

spect to TMS or trimethylphosphate. respectively. Gas analysis (HZ. 
CH,, and C2H,) was carried out by injection of a standard volume of 
gas formed in the photochemical reaction into a Varian Series 1400 
gas chromatograph. Calibration was carried out by injection of known 
volumes of the pure gases into the reaction vcssel containing only 
solvent, then allowing to equilibrate and sampling as above. The 
columns used were 6' x 1/8" packed with Molecular Sievc 5A or 
Porapak Q. 

l P t ( C D . ~ ~ 2 ( ~ l ~ ~ m ) 1  
A solution of CD3Li (24 mL. 1.7 M). freshly prepared from Li and 

CD31 in ether. was added dropwise to a suspension of IPtCl,(dppm)l 
(1.52 g) in ether (30 mL) cooled to O°C. The solution was allowed to 
warm to room temperature. After 1 h. the mixture was hydrolysed 
with cold saturated aqueous NH,Cl solution (5 mL). The layers were 
separated, and the aqueous layer was further extracted with CH2CIZ. 
The organic extracts were dried over MgSO, and evaporated to yield 
the product (0.62 g). 

lPtdCD.qI.dp -rlppmI~lIPF~I 
A mixture of IPt(CD3)2(dppm)] (0.19 g) and IPtCI2(dppm)] (0.066 

g) in methanol (15 mL) was heated undcr reflux for I h. [NH,][PF,] 
(0.12 g) was then added. heating was continued for5 min. the solution 
was coolcd, and water was added dropwise to precipitate the product 
as a yellow solid. This was purified by precipitation from CH2CI, 
solution by slow addition of hexane, and was idcntified by the 'H  and 
"P{'H) nmr spectra (2). 

IPt~(p-D)(CD~)~fp-dppm~~IlPF6/ 
This was prepared by the literature method for the synthesis of 3 (4). 

but using IPt(CD3)3(p-dppm)dPF(,] (0.09 g). NH,IPFr,l (0.06 g) in 
CH30D ( I 0  mL) with NaIBD,] (0. I g) in CH'OD (3 mL). The yield 
was 0.06 g (70%) and the complex was characterised by the 'H and 
"P{'H) nmr spectra (4). 

lPt~Me(C.rHrN)(p --dpprn~~IlSbF~I 
A solution of [Pt2H(p-H)Me(p-dppm)zIISbF,] (0.05 _e) in dry pyri- 

dine (20 mL) was deoxygcnated by passing nitrogen through the 
solution for 45 min. The reaction vessel was a flat-sided Pyrex flask, 
with a sidearm fitted with a I mm quartz cuvettc to allow monitoring 
of the reaction by uv-visible absorption spectroscopy. The solution 
was irradiated for 2h, using a medium pressure Hg lamp 12 cm from 
the sample and using a water filter. after which no further change in 
absorption spectrum occurred. A sample of the gas phase was analysed 
by gc, and showed hydrogen and a trace of methane to be prcscnt. 
The solvent was then removed under high vacuum to give the product 
as a yellow solid' in quantitative yicld. Atlo/. calcd. for C5(,H,,- 
NF(,P4PtZSb: C 45.2, H 3.5; found: C 44.7. H 3.6. 'Hmr (C5D5N)6: 
0.53[m, 'J(PtH) 72.5. .'J(PH) 1 1 ,  MePtl, 5.29(ti7, CHZPZ]. yPmr 
(C5D5N)6: 8.41m. ' J (P~P")  29301. -4.7[nl. 'J(P~P") 2850, 'J(pApB) 
37.5, 'J(PAPB') 57.51. 

This same product was formed by the similar photolysis of 
IPt2(p-H)MeZ(p-dppm)flbF(,] (0.03 g) in pyridinc (5 mL), but in 
this case the only gaseous product was CH,. Thc product was idcnti- 
fied by the ' H  ~ I I ~ " ~ P { ' H )  nmr spectra. 

[Pt,Me(Me2CO)(p-rlppm)2][PF,3/ 
A solution of IPt2Me3(p-dppm)Z/PF(,1 (0.05 9. 3.9 X lo-' mol) in 

dry acetone (5 mL). in an apparatus with a sidearm fittcd with a I mm 
quartz cuvette, was degasscd by scveral freeze-pump-thaw cycles 
and then photolysed using a 150 W xenon lamp with water and 
Corning 0-52 filters. The reaction was monitored by uv-visible spec- 
troscopy. and when complete thc gaseous phase was analysed by gc. 
Ethane (4.0 t- 0.2 x lo-' mol) was thc only gas formed. 

The product was isolated as a yellow solid by evaporation of the 
solvent undcr high vacuum, and was idcntificd by the 'H  nmr spcc- 
trum in (CD3)?CO 16: 0.29. ' J (~tH)70.  " ( P ~ ) 7 . 5 .  Mi.Ptl and by 
convcrsion to IPt,Mc(C5H5N)(p-dpp~n)]IPF,,] on addition of pyridinc. 
The acetone complex decomposed ovcr a period of scvcral hours to an 
unidentified product having 6 0.24 1/17. 'J(PtH)82. .J(PH)7]. 

This product 6c.  as the SbF,- salt. was also prepared by similar 
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AZAM ET AL. 2033 

photolysis of a degassed solution of IPtZH(p-H)Me(p-dppm),](SbF,] 
(0.10 g) in (CD3)2C0 (0.7 mL) and was identified as above. 

[Pt2Me(CD.lCNI(p-dpp~n)21[SbFol 
This was obtained and identified by photolysis of [Pt,H- 

(p-H)Me(p-dppm)2jlSbF(,l in CD3CN as described above. 'Hmr 
(CD3CN)G: 0.801m. 'J(PtH)60, 'J(PH)6.5 Hz]. This complex was 
stable in CDKN solution in the absence of oxygen. but decomposed 
on evaporation of the solvent. The same product 'was formed by 
similar photolysis of IPtZ(p-H)Me2(p-dppm)zllSbF(,l or. as the PF,- 
salt. by photolysis of I Pt2Me.~(p-dppm)ZI( PF,]. 

Photo1~si.s c?f'[Pt2Me.,(p-rlpp~n)21[PF,,] ill CD,CI, 
IPtZMe.,(p-dppm)ZIIPF,] (0.0843 g) was dissolved in CDICIZ ( I  

mL) in a 5 mm nmr tube. The solution was then degassed, flame 
sealed. and then irradiated using a 150 W xenon lamp source filtered 
through Corning 0-52 and HZO filters. Photolysis was continued for 30 
min. The 'H and "P{'H} nmr spectra showed the product to be 
IPt'Me,(p-CI)(p-dppm),]lPF,] (29). 

The nmr tube was then opened and the gas product analysed by gc. 
The gases C2H(,. CH,. and C2H4 were observed in a ratio of 
1 :0.08:0.02. The absolute yield of C2H, was 45% mol/mol 4 
decomposed. 

[PtMe(C.7H.7N)(clppmI][N0.rl 
A solution of AgN03 (0.060 g) in methanol (12 mL) was added 

dropwise to a solution of IPtCIMe(dppm)( (0.20 g) (29) in CHZC1, 
(50 mL). The mixture was then filtered to remove AgCI and pyridine 
(0.5 mL) was added. After 10 min. the solvent was evaporated 
under vacuum to give the product. This was characterised by the 
nmr spectra in C.5D5N. "Pmr. 6: -26.61117, 'J(PAPH)38. 'J(PtPA)- 
3388, PA trr111.s to C,HSN], -42.31~1, 'J(P"PH)38. 'J(PtPH)1270, PH 
trczns to Me]. 'Hmr. 6: 1.02 lrn. I / ( P H ~ ) 8 ,  ' J (P"H)~.  ' J ( P t ~ ) 6 1 ,  

i MePt I. 'These assignments were confirmed by selective "P decoupling 
I I experiments. 

When the photolysis of I Pt2Me3(p-dppm)zll PF,I was carried out in 
C5D5M with monitoring by ' H  and "P{'H} nnir. an equirnolar mixture 
of [PtMeZ(dppm)] (29) and [Pt~e(C~D,N)(dppm)] '  was formed. The 
parameters for the latter complex wcrc identical with those of the 
sample prepared above. 

Q~rantrrrn yielrl r1eter1nir1ertio1i.s 
Irradiations were performed with a Jasco CRM-FA Spectro- 

irradiator equipped with a counter. The light flux and counter were 
calibrated by using fcrrioxalatc actinometry at 362 2 7 nm. 

In a typical experiment, a solution of IPtzMe.,(p-dppm)z]\PF,I in 
. . .  CHZClz (4.0 mL. 4.45 X 1 0 - 9 )  was degassed by three 

'' - freeze-pump-thaw cycles, each time pumping to a residual prcssure 
of 5 x mbar at 77 K.  The solution was thcn flame sealcd in a I 
cm quartz cuvette. The reaction was monitored by following the 
change in optical density at 440 nni. Thc data were then analysed by 
calculating the concentration of [Pt2Mc3(p-dppm)Zl' aftcr each irra- 
diation. From this an average concentration over each irradiation 
interval, and hencc the percent light absorbed was calculated. Linear 
plots of IPt2Me.,(p-dppm)lj' concentration vs. quanta of light ab- 
sorbed by [PtzMe,(p-dppm)21' were obtained (correlation coefficient 
> 0.99). The quantum yields werc then calculated from the slopes of 

. .  . 
these lines. 

. . .  . .  . . 
The quantum yield measurement in bcnzenc was complicated by 

precipitation ofa white microcrystallinc material after -40% reaction 
at which stage an isosbcstic point at 360 nm was lost. The final 
absorption was estimated and the quantum yicld calculated as 0.6. The 
crror duc to this estimation is difficult to assess. 

CD,:CD,H:CH,D:CH, = I :0.04:0.02: 1.6. 
Experiments using [Pt2(CD3),(p-dppm)21[PF61 and [Pt2(CH2)2(p- 

dppm),l[PF(,] were earried out in a similar way. 
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